Role of gangliosides in adhesion and conductance changes in large spherical model membranes.
The formation of two spherical model membranes at the tips of two syringes has allowed us to study the role of gangliosides in membrane adhesion and look for changes in conductance between two such membranes during the process of adhesion. Membranes were formed in aqueous 100 mM NaCl, 10 mM KCl, 1 mM CaCl2 from 1% (w/v) egg phosphatidylcholine in n-decane, with or without mixed bovine brain gangliosides. After thinning to the 'black' bilayer state, two membranes were moved into contact. With gangliosides, the contact area and conductance increased colinearly with time over a 5 to 20 min period of adhesion. The role of electrostatic bridging by calcium was investigated. In the absence of calcium or in the presence of 2 mM EDTA, adhesion proceeded after a longer lag time at about one-half the normal rate. As the ganglioside concentration was increased from 0 to 15 mol%, the electrical conductance of individual membranes decreased 3-fold from 48 +/- 30 nS/cm2 to 17 +/- 13 nS/cm2. The conductance was pH dependent with a minimum at neutral values. At neutral pH, when two membranes containing 4.1 mol% gangliosides adhered, the region of adhesion had a specific conductance three times that of the nonadhering regions of membranes. Without gangliosides, the specific conductance of the contact region was the same as that of non-adhering regions of the membrane. These data suggest that mixed gangliosides can mediate an adhesion-dependent increase in conductance.